High spectral resolution (0.004 cm −1 ) infrared solar absorption measurements of CO, C 2 H 6 , and HCN have been recorded with the Fourier transform spectrometer located at the Network for the Detection of Stratospheric Change complementary station at the University of Wollongong, Australia (34.45°S, 150.88°E, 30 m above sea level). The time series covers March 1997 to February 1998. Profile retrievals with maximum sensitivity in the upper troposphere show distinct seasonal cycles for all three molecules with maxima during October-December 1997. Best fits to the time series of daily averages yield peak 0.03-14 km columns (molecules cm −2 ) of 1.54×10 18 for CO, 8.56×10 15 for C 2 H 6 , and 6.56×10 15 for HCN during austral spring. Mixing ratio profiles of all three molecules during this time show maxima in the upper troposphere. Isentropic back trajectories suggest the elevated CO, C 2 H 6 , and HCN columns above Wollongong originated from southern Africa or South America with no significant contribution from the intense tropical Asian emissions during the strong El Niño event of 1997-1998. 
Introduction
In this paper we report and interpret a time series of CO, C 
Measurements and Analysis
The infrared solar absorption spectra were recorded with a [Rodgers, 1990] .
A priori volume mixing ratio profiles for CO, C2H6, and HCN were adopted from several sources. The covariance matrix for each target species was assumed to be diagonal with the uncertainties expressed relative to the a priori mixing ratio in the layer. Relative uncertainties were set to 0.2 for CO, 0.2-0.5 for C2H6, and 0.5 for HCN in the 29 forward model layers, which extended from the surface to 100-km altitude. Signalto-noise ratios of 200, 200, and 500 were adopted in the retrievals for CO, C2H6, and HCN, respectively. The strategy for the a priori profile and other parameter selections was to adjust them to achieve very similar vertical sampling of the troposphere based on averaging kernels while achieving excellent fits to the measured spectra. Vertical layer thickness in the forward model increases from less than 1 km in the first layer Microwindows and interfering molecules are listed in Table  1 . The two windows adopted for the CO analysis and the single window for the C2H 6 retrievals are the same ones as used in a previous study of solar spectra recorded from several stations [Rinsland et al., 1998a [Rinsland et al., , 1999 .
The retrieval of HCN was more difficult than in our previous studies due to the very high water vapor columns above the Wollongong site as compared to those above high-altitude stations as a result of both the low elevation (30 m) and the Table 2 presents estimates of the effects of random and systematic sources of error on the retrieved tropospheric columns. The analysis followed procedures adopted in previous studies [Rinsland et al., 1998a [Rinsland et al., , 1999 [Rinsland et al., , 2001 ] with each parameter offset by its 1-sigma uncertainty for one or more typical cases to quantify the errors.
Error Analysis
Sources of random errors considered are the uncertainty in the assumed temperature profile, errors in the effective solar zenith angles of the individual spectra, and random instrumental noise. Profiles from the Sydney airport and NCEP temperatures were offset by 2 K in all atmospheric layers. This offset is larger than the quoted sonde errors in the troposphere, but it is less than the NCEP temperature uncertainties in the upper stratosphere. The calculated tropospheric CO, C2H6, and windows and parameters described in section 2. The maximum sensitivity occurs at altitudes of 9.0 and 12.5 km for CO and C2H6, and at 11.9 and 11.8 km for the "standard" and "model2000" HCN a priori profiles, respectively. The daily average tropospheric columns C t have been fitted with the expression 
Ct = ao + al(t -to) + a2 COS 2rr[(t --to) --½],

